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EXEcwivB  somior 


I.  ZNIROODCTICM 

Tiiis  is  the  pre-final  subnlitt^d  of  an  Energy  Savings  Opportunity 
Survey  (ES06)  perforned  at  Fort  Jackson,  S.C.  This  r^rt  presents 
potenti^  energy  conservation  projects  for  this  Instedlation.  These 
projects,  consisting  of  Energy  Conservation  Opportunities  (EOOs) ,  are 
sunraarized  in  Tables  1  and  2.  The  projects  were  developed  based  cxi 
project  packaging  instrtictions  from  the  Inst£dlation  emd  on  follcw^^ 
phene  calls  with  Directorate  of  Engineering  and  Housing  (EEH) .  The 
EOOs  have  been  extended  to  include  buildings  similar  to  those  surv^ed 
by  the  architect/engineer.  Similarity  was  based  on  instructions  from 
the  Inst£LLlation  and  on  follow^  phone  calls  with  EEH. 

Table  3  lists  the  buildings  surv^ed.  55  buildings  were  surveyed 
totading  e^^proodmately  1.5  millicxi  square  feet.  Of  these,  32  were 
exanples  of  Family  Housing  and  23  were  exanples  of  non^Kusing 
buildings.  Over  one  hundred  EOOs  were  considered  at  Fort  Jackson.  Of 
these  34  were  e^liccible  in  non-heusing  and  8  in  Family  Housing. 

EOOs  were  selected  for  consideration  fixm  a  nunber  of  sources: 

Annexes  A  and  B  of  the  Scope  of  Work  (SCW) ,  the  Amy  Facility  Energy 
Plan  appendix,  and  Heery's  own  resources,  including  the  EOOs  studied 
at  other  Installatiors.  All  applicable  EOOs  were  evEduated  and  found 
either  feasible  (savings  to  investment  ratio  greater  then  or  equal  to 
one)  or  infeasible.  Tables  4  and  5  list  the  e^licsble  EOOs  cdong 
with  savings  to  investment  ratio  (SIR) ,  project  peuikaged,  and  other 
pertinart  data. 

The  method  of  analysis  employed  for  heating  and  cooling  EOOs  ^  a 
multiple  measure  approach  using  a  modified  bin  method  as  cutlined  in 
the  American  Society  of  Heating,  Refrigerating  and  Air  Oonditicxiii^ 
Engineers  (ASHRAE)  Fundamentals.  ECO  savings  not  based  upon  heating 
or  cooling  loads  use  standard  ASHRAE  mr  Institute  of  Electrical 
and  Electronic  Engineers  (IEEE)  formulas.  Electronic  ^Kreadsheets 
enplcying  the  2iforenenticx)ed  energy  analysis  methodologies  were  used 
by  Heery  to  perform  the  aiergy  calculations,  and  produce  the  Life 
cycle  C3o6t  Analysis  (lOCA)  ^eets. 

All  energy  savings  are  first  calculated  at  the  building  boundary.  For 
those  buildings  receiving  chilled  water  or  hi^  temperature  hot  water 
or  other  energy  fixn  a  central  energy  plant,  tte  computed  energy 
savings  are  then  converted  to  plant  energy  savings  by  the  use  of 
conversion  factors  that  reflect  distribution  losses  and  energy 
conversion  inefficiencies. 
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TABLE  1 

SUMMARY  OF  ENERGY  CONSERVATION  PROJECTS  (Non-Housing) 
FORT  JACKSON,  SOUTH  CAROLINA 


Proj 

No. 

Funding 

Program 

Project 

Tide 

Bi 

Energy 

Savings 

MBTU/Yr. 

1 

Tsa — 

Investment 

Cost 

$ 

y 

SIR 

y 

Improvements  to  Mottrrs 
and  Controls 

11111^ 

13.67 

y 

Improvements  to  Lighting, 
Motors,  and  Hot  Water  Controls 

iERwajKg 

fmSBM 

13,229 

$217,485 

■u 

imi 

|g„n,n,.rv  '  I 


TABLE  2 


SUMMARY  OF  FAMILY  HOUSING  PROJECTS 
FORT  JACKSON,  SOUTH  CAROLINA 


Proj 

No. 

Funding 

Program 

Project 

Tide 

ECO 

No(s). 

EnCTgy 

Savings 

MBTU/Yr. 

First  Yr. 
Dollar 
Savings 
$/Yr. 

Total 

Investment 

Cost 

$ 

Simple 

Payback 

Paiod 

Yrs. 

SIR 

y 

Low  Flow  Showeiiieads  and 
Faucet  Aerators 

FH-1 

imiii 

r54 

9.55 

y 

Improvements  to  Lighting 
and  Hot  Water  Systems 

HHI 

4.92 

|ftnmmarv  '  |  I  2.79|  5.54| 
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TABLE  3 


SURVEYED  DUILDINeS  LIST 
FORT  JACKSON.  SOUTH  CAROLINA 


Building 

Number 

Building 

Useoe 

Building 

Area 

Sauore  Feet 

1892 

Barracks 

58.446 

1895 

Receotlon  Station 

138.139 

2009 

Gvm 

20.076 

2119 

Administration/Classroom 

67.134 

2179 

Administration/Classroom 

48.331 

2200 

SuDDlv/Admlnlstratlon 

12.140 

2205 

Barracks 

41.496 

2300 

Classroom 

67.661 

2310 

Administration 

6.150 

2335 

Chaoel 

8.480 

2340 

Adminstratlon 

9.853 

2435 

MEPS 

43.809 

2464 

Barracks 

22.266 

2785 

BOQ 

83.045 

3319 

Theater 

16.992 

3392 

Rec  Center 

28.132 

3606 

Family  Houslna 

2.563 

3612 

Family  Houslna 

2.435 

3704 

Family  Houslna 

2.033 

3721 

Family  Houslna 

1.637 

3737 

Family  Houslna 

1.695 

3773 

Family  Houslna 

1.176 

3803 

Family  Houslna 

1.795 

3809 

Family  Houslna 

1.161 

4200 

SuDDly/AdmInIstratlon 

12.140 

4310 

Adminstratlon 

6.150 

4392 

Theater 

9.705 

4400 

Post  Office 

8.792 

4420 

Bn  Barracks 

329.165 

Bn  Barracks 

329.165 

TABLE  3 


SURVEYED  BUILDINGS  LIST 
FORT  JACKSON,  SOUTH  CAROLINA 


Building 

Number 

5717 

5725 

5727 

5730 

5731 
5760 
5789 
5602 

5803 

5804 
5845 
5892 
6704 
6712 
6825 
6831 
6833 
6935 
7030 

7040 

7041 

7043 

7044 
7050 
9810 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Family  Housin 


Reserve  Center 


Building 

Area 


Square  Feet 


1.552 

1.411 

1.372 

1.392 

2.600 

1.125 

1.333 

1 .392 

1.042 

1.628 

1.361 

1.568 

1.454 

1.430 

1.158 

9M 

1.158 

964 

1.158 

1 .457 

1.071 

2.836 

1 .600 

1 .636 

37.876 
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RESULTS 


A.  Non-Housing 

Of  the  34  ECOs  found  to  be  applicable  In  non-housing,  27  had  SIRs 
greater  than  or  equal  to  one  and  23  had  paybacks  less  than  ten  years. 
The  11  ECOs  selected  by  the  base  were  packaged  into  2  Projects. 

Figure  1  on  page  7  Illustrates  the  SIRs  for  all  34  ECOs  and  Is  ranked 
by  ECO  number.  Table  4  provides  ECO  names  and  numbers,  SIRs,  and 
other  Important  data. 

Figure  1  shows  that  SIRs  range  from  over  20  to  less  than  one.  The  top 
five  ECOs  have  SIRs  above  10.  These  ECOs  are  mostly  straight  forward 
and  low-tech,  which  means  easy  Implementation. 

Figure  2  Is  similar  to  1  but  shows  “first  year  dollar  savings"  for 
each  ECO.  This  figure  shows  that  the  most  dollar  savings  don't  always 
come  from  the  ECOs  with  the  highest  SIRs.  Figures  3  and  4  Illustrate 
SIRs  and  dollar  savings  by  Project. 
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TABLE 4 


SUMMARY  OF  NON-HOUSING  ECOs 
FORT  JACKSON,  SOUTH  CAROLINA 


ECO 

No. 

ECO 

Title 

1 

'  1  'i— — 

wa 

■a 

KB 

mm 

New  Lower  Ceiling 

mm 

Pipe  Insulation 

■a 

Insulation  cm  DHW  Unit 

Steam  Trap  Replacement 

msM 

riiTinflfS  1  ^ 

nr 

fi.f4».'.!.?!nT.g:(i  il  1  n  1  Ij  i  — — 

msm 

Kl 

14 

15 

Kl 

Lamp  Retrofit  -  Incandescent  to  Fluorescent  | 

nr 

■£1 

Lamp  Retrofit  -  Incandescent  to  Hiu 

■£1 

Fixture  Retrofit-Incandescent  tt>  hId 

mjm 

Fixture  Retrofit  -  Incandescent  to  Fluorescent 

mm 

More  Efficient  Street  Lighting 

mm 

mm 

mm 

Hot  Water  Reset 

mm 

Deciduous  Shade  Trees 

mm 

Time  Control  of  HVAC 

mm 

ranni  111  1 1 1 1 1 1 1  1 

mfM 

Storm  Window  Retrofit  1 

mm 

E  J  Ijih  ||  »1  ii  111  iTTMl  1  il'i  ^•'il  [-1*1  rf-ljf*  1  l-l  tlJj  1 

mim 

Bn 

time  Control  of  DHW 

m»m 

Removable  Valve  Insulation 

mm 

mm 

ISSSfiSSISSIHHHHiillHHHHHH 

Energy 
Proj.  Savings 
No.  MBTU/Yr. 


PB 

Period 
Yrs.  SIR 


Figure  1 


SAVINGS/INVESTMENT  RATIO 

(SIR) 

NON-HOUSING  BY  ECO 


SAVINGS/INVESTMENT  RATIO  (SIR) 


Figure  3 
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Figure  4 
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B.  Family  Housing 

Of  the  8  ECOs  found  to  be  applicable  in  family  housing,  6  had  SIRs 
greater  than  or  equal  to  one  and  paybacks  of  less  than  ten  years. 

Three  have  been  programmed  Into  projects.  Figure  5  on  page  13 
illustrates  the  SIRs  for  all  8  ECOs  and  is  ranked  by  ECO  number. 

Table  5  provides  ECO  names  and  numbers,  and  other  important  data. 

The  SIRs  range  from  nearly  10  to  less  than  one.  The  top  two  ECOs  have 
paybacks  less  than  three  years.  These  ECOs  are  fairly  simple, 
straight  forward  and  low-tech. 

Figure  6  is  similar  to  5  but  shows  "first  year  dollar  savings"  for 
each  ECO.  This  figure  shows  that  the  most  dollar  savings  don't  always 
come  from  the  ECOs  with  the  highest  SIRs.  Figures  7  and  8  illustrate 
SIRs  and  dollar  savings  by  Project. 
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TABLES 

SUMMARY  OF  FAMILY-HOUSING  ECOs 
FORT  JACKSON,  SOUTH  CAROLINA 


ECO 

No. 

ECO 

Tide 

Proj. 

No. 

mm 

f  IRTTVs  rf!S5r?i  !T5T« 

mm 

mm 

■ 

ratw 

m  m 

■ 

Sifi] 

Insulation  on  DHW  Unit 

-- 

FH-5 

Electric  Spark  Pilot  Retrofit 

rj;g;i 

fit  M  in  tHf  ■  !•}  ^ HM  3 

mm 

lUJ 

12 


Energy 

Savings 

[BTU/Yr. 


Total 

Cost 

$ 


mimsaim 


PB 

Period 

Yrs. 


1. 


1 

^1 

1.1 

13 


SIR 


Figure  6 
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10,000  15,000  20,000  25,000 


Figure  7 


Figure  8 
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III.  PROJECT  SCOPE 

Criteria  for  the  study  and  the  documentation  have  changed  since  the 
previous  study  was  completed.  The  previous  study  was  a  basewide 
Energy  Engineering  Analysis  Program  (EEAP)  performed  In  1979-80  by 
another  AE.  The  ESOS  Is  Intended  to  re-evaluate  selected  projects 
from  the  previous  study  and  to  consider  specific  ECOs  In  buildings 
that  may  have  been  overlooked  previously  or  recently  identified. 

A  limited  site  survey  of  selected  buildings  or  areas  was  performed  to 
ensure  that  any  new  methods  of  energy  conservation  which  are  practical 
and  have  not  been  evaluated  in  any  previous  study  have  been  considered 
and  the  results  documented.  Based  upon  on  the  interim  submittal 
comments,  Heery  prepared  programming  or  implementation  documentation 
for  all  ECOs  selected  by  DEH  and  a  comprehensive  report  on  the  work, 
results,  and  recommendations. 

The  emphasis  In  the  Scope  of  Work  Is  on  ECOs  that  are  practical, 
appropriate,  and  not  previously  accomplished.  Also,  ECOs  that  can  be 
eliminated  from  detailed  analysis  by  a  preliminary  analysis  shall  be 
ruled  out. 

A  "snapshot"  approach  is  taken  In  this  ESOS.  In  effect,  everything  Is 
frozen  In  time,  with  the  base  year  for  this  ESOS  being  1986.  Utility 
rates  used  were  the  previous  full  year's  data  available  during  the 
base  year.  For  project  programming,  project  costs  were  escalated  to 
FY  89  per  the  SOW. 

In  preparing  LCCAs  and  project  packaging.  Savannah  Energy  Conservation 
Investment  Program  (ECIP)  Guidance  was  followed. 

As  stated  in  ASHRAE's  Heating  and  Cooling  Load  Calculation  Manual, 
page  7.1  "a  load  calculation  Is  not  an  energy  calculation,"  This  Is 
an  important  distinction  when  analyzing  the  ECOs  and  illustrates  that 
other  factors  must  be  considered  before  drawing  conclusions  regarding 
building  loads  from  the  energy  calculations  developed  in  this  report. 

Synergistic  Effects 

All  ECOs  that  use  heating  or  cooling  degree  hours,  or  equipment 
efficiency  data  in  their  calculations  presume  that  seven  "primary" 
ECOs,  listed  below,  were  Implemented  first.  The  seven  are  ECOs  that 
would  affect  equipment  operating  hours  or  equipment  efficiencies.  The 
seven  primary  ECOs  are: 

10  Outside  Temperature  Control  of  Space  Heating 

11  Thermostatic  Control  Valves 

12  More  Efficient  Boilers 

24  Hot  Water  Reset 

26  Time  Control  of  HVAC 

30  Airside  Drybulb  Economizer  Cycle 

31  Time  Control  of  DHW 
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The  seven  were  chosen  because  they  would  cause  Interactions  with  other 
ECOs.  In  the  event  that  two  or  more  of  these  were  being  evaluated  for 
the  same  building,  each  one  assumed  that  the  other  ECO  was  In  place, 
to  account  for  Interactions. 

IV.  SUMMARY 

The  total  of  energy  savings  from  all  programmed  non-housing  ECOs  Is 
31,700  MBTU/year  and  $320, 000/year.  With  a  total  cost  of  $755,000 
this  yields  an  average  payback  of  2.4  years  and  an  average  SIR  of  4.9. 

The  total  of  energy  savings  from  all  programmed  family  housing  ECOs  Is 
129,000  MBTU/year  and  $1.4  million/year.  With  a  total  cost  of  $3.9 
million  this  yields  an  average  payback  of  2.8  years  and  an  average  SIR 
of  5.5. 

Some  very  fast  payback  projects  have  been  developed  In  this  report  for 
Fort  Jackson.  Several  of  these  have  already  been  Implemented 
Including  ECO  Nos.  1,  9,  30  and  some  of  the  buildings  In  ECO  No.  26. 
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